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Appletons’  Journal  will  sustain,  during  the  ensuing  year,  its  reputation  for  general 
excellence.  The  publishers  will  endeavor,  more  strenuously  than  ever,  to  furnish  a  pe¬ 
riodical  of  a  high  class,  one  which  shall  embrace  a  wide  scope  of  topics,  and  afford  the 
reader,  in  addition  to  an  abundance  of  entertaining  popular  literature,  a  thorough  sur¬ 
vey  of  the  progress  of  thought,  the  advance  of  the  arts,  and  the  doings  in  all  branches 
of  intellectual  effort.  As  the  design  is  to  make  a  superior  literary  journal,  engravings 
will  be  employed  only  when  they  serve  to  illustrate  the  text,  and"  never  merely  as  pic¬ 
tures. 

Without  adhering  too  rigidly  to  any  set  plan,  the  contents  will  be  grouped  approxi¬ 
mately  as  follows: 

I.  Literature  of  Romance,  consisting  of  popular  serial  novels,  from  both  American  and  Knglish 
writers,  and  the  best  short  stories  obtainable,  whether  from  native  or  foreign  writers. 

II.  Travel,  Adventure,  and  Discovery,  embracing  papers  descriptive  of  places,  tales  of  advent¬ 
ure  and  discovery,  with  notes  of  all  that  is  doing  in  the  way  of  exploration,  or  that  is  brought 
to  light  of  new  and  unfamiliar  countries. 

III.  Nature  and  Natural  History,  under  which  will  be  given  entertaining  papers  on  the  charac¬ 

teristics  of  the  earth’s  surface,  the  habits  of  animals,  and  all  that  pertains  to  the  physical 
world  around  us. 

IV.  Social  Themes,  including  papers  expressing  the  ideas  of  capable  observers  on  social  progress, 

the  arts  and  felicities  of  the  household,  and  such  matters  as  pertain  to  our  daily  lives. 

V.  The  Arts,  embracing  criticisms  of  new  paintings,  new  architecture,  etc. ;  observations  on  dec¬ 
orative  and  household  art,  and  a  general  survey  of  the  progress  of  the  arts  in  all  their  branches. 

VI.  Miscellany  will  cover  selections  from  new  books,  brief  translations  from  Continental  journals, 
and  extracts  giving  the  core  of  the  more  noteworthy  papers  in  the  English  magazines. 

VII.  Science  and  Invention  will  consist  of  popular  papers  on  subjects  covered  by  these  terms,  and 

will  record  the  progress  made  therein. 

VIII.  New  Books  will  be  carefully  and  impartially  reviewed,  in  the  sole  interest  of  the  reader;  and 

notes  will  be  subjoined,  affording  intelligence  in  regard  to  literary  matters  here  and  abroad. 

IX.  Current  Topics  will  consist  of  the  editor’s  glances  at  themes  occupying  the  public  mind;  at 
various  utterances  by  leading  spirits  in  literature,  philosophy,  and  criticism;  and  at  the  gay- 
eties  and  amusements  of  society.  It  is  designed  to  make  this  department  notable  for  its 
entertaining  vivacity. 

The  broad  purpose  of  the  editors  will  be  to  make  a  magazine  of  weekly  issue ,  that 
shall  rival  in  interest  and  variety  the  regular  monthly  publications  ;  and  for  this  purpose 
the  space  at  their  command  enables  them  to  give  much  more  material  for  the  same 
yearly  subscription  than  that  contained  in  the  largest  of  the  monthly  magazines. 

Published  Weekly.  Price  10  Cents  per  Number ;  or  $4  per  Annum,  in  advance. 

By  the  recent  Post-Office  Live ,  the  postage  on  all  periodicals ,  after  January  1,  1875, 
must  be  prepaid  by  the  publishers.  Subscriber's ,  therefore ,  will  hereafter  receive  their  num¬ 
bers  ivithout  charges  for  postage. 

Any  person  procuring  Five  Yearly  Subscriptions,  for  weekly  numbers,  and  remitting  $‘20.00,  will  be 
entitled  to  a  copy  for  one  year  gratis. 

In  remitting  by  mail,  a  post-office  order  or  draft,  payable  to  the  order  of  D.  Appleton  &  Co.,  is 
preferable  to  bank-notes,  as,  if  lost,  the  order  or  draft  can  be  recovered  without  loss  to  the  sender. 

Volumes  begin  with  January  and  July  of  each  year. 

Appletons’  Journal  and  either  Harper's  Weekly,  Harper's  Bazar ,  Harper's  Magazine,  Lippin- 
cott's  Magazine,  the  Atlantic  Monthly,  Scribner's  Monthly,  or  the  Galaxy,  for  one  year,  on  receipt  of 
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ESMARCH’S  BLOODLESS  METHOD.1 


Isr  April,  1873,  at  a  meeting  of  the  German  Surgical  Con¬ 
gress,  in  Berlin,  Prof.  Esmarch,  of  Kiel,  announced  an  im¬ 
portant  discovery.  He  stated  that,  after  many  trials,  he  had 
N  ascertained  the  fact  that,  by  the  application  of  an  elastic  band¬ 
age  to  the  extremities,  the  limbs  could  be  rendered  bloodless ; 
and  that,  by  the  substitution  of  a  piece  of  rubber  tubing  for 
the  tourniquet,  the  condition  of  artificial  ahiaemia  produced 
by  the  bandage  could  be  maintained,  so  as  to  permit  opera¬ 
tions  to  be  performed  upon  the  parts  below,  with  even  less 
loss  of  blood  than  if  performed  upon  the  dead  body.  Such 
an  announcement  could  not  fail  to  excite  surprise ;  and  sur¬ 
geons,  both  in  Europe  and  America,  hastened  to  test  the  ac¬ 
curacy  of  the  statements  made  by  the  German  teacher.  In 
the  present  paper  I  have  endeavored  to  form  an  appreciation 
of  the  value  of  Esmarch’s  method,  by  studying  the  experience 
which  the  surgeons  of  Hew  York  and  its  vicinity  have  had  in 
its  employment  during  the  year  that  has  passed  since  it  was 
first  put  upon  trial  here.  And  I  may  remark,  incidentally, 
that  whatever  value  the  method  maybe  found  to  possess,  must 
fairly  be  ascribed  to  Esmarch  himself,  and  not  to  his  prede- 

1  Read,  November  23,  1874,  at  the  anniversary  meeting  of  the  Medi¬ 
cal  Society  of  the  County  of  New  York,  by  H.  B.  Sands,  M.  D.,  Presi 
dent  of  the  Society. 
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cessors.  Attempts  have  been  made,  especially  in  England,  to 
prove  that  the  method  is  no  novelty,  either  in  principle  or  in 
detail,  and  that  the  same  results  bad  often  been  obtained  by  the 
use  of  an  ordinary  bandage  and  a  tourniquet.  But,  although 
it  must  be  admitted  that  the  principle  is  an  old  one,  the  suc¬ 
cessful  application  of  it  is  unquestionably  due  to  the  employ¬ 
ment  of  the  elastic  bandage,  as  recommended  by  Esmarch. 
To  any  one  who  compares  the  action  of  an  ordinary  with  that 
of  an  elastic  bandage,  in  the  production  of  artificial  anaemia, 
the  superiority  of  the  latter  is  at  once  apparent.  Indeed,  the 
novelty  of  Esmarch’s  method  is  shown  by  the  fact,  that  the 
old  method,  owing  to  its  imperfections,  had  wellnigh  fallen 
into  oblivion ;  while  the  new  one  has  excited  an  interest  and 
enthusiasm  in  the  surgical  world  which  have  not  been  equaled 
since  the  introduction  of  anaesthetics. 

For  the  information  of  those  who  are  not  yet  familiar 
with  the  details  of  the  bloodless  method,  it  wrill  be  desirable, 
first,  to  describe  the  mode  and  range  of  its  application.  Sec¬ 
ondly,  wre  may  state  its  alleged  advantages  and  disadvantages; 
and,  finally,  endeavor  to  estimate  its  value  as  tested  by  our 
own  experience. 

The  bandages  are  composed  of  elastic  webbing,  or — what 
is  better — of  simple  sheet-rubber,  which  can  be  more  readily 
cleaned  than  the  wrebbing,  when  it  has  become  soiled  by  pus 
or  other  discharges.  The  bandages  should  be  about  twro  and 
a  half  inches  wide,  and  it  is  convenient  to  be  provided  with 
several  of  them,  each  three  yards  in  length,  rather  than  to 
employ  one  long  bandage.  As  a  substitute  for  the  tourniquet, 
some  surgeons  use  a  piece  of  the  same  bandage  ;  others  employ 
a  solid  rubber  cord  or  rope,  about  a  quarter  of  an  inch  in 
diameter ;  while  Esmarch  himself  recommends  for  this  pur¬ 
pose  a  piece  of  tubing  made  of  non-vulcanized  rubber,  which 
is  softer  and  more  yielding  than  the  other  varieties.  The  ap¬ 
plication  of  the  bandage,  in  ordinary  cases,  is  quite  simple. 
It  is  put  on  with  moderate  compressing  force,  and  carried 
from  the  fingers  or  the  toes  to  any  desired  height.  The  con¬ 
stricting  cord  or  tube,  which  is  to  take  the  place  of  the  tour¬ 
niquet,  is  then  wound  two  or  three  times  around  the  limb, 
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immediately  above  tlie  upper  edge  of  the  bandage,  and  made 
fast  either  by  a  knot,  or  by  a  hook  and  chain,  or  any  similar 
contrivance.  The  bandage  is  then  removed  to  expose  the 
parts  for  operation.  Some  experience  is  needful  to  apply  the 
bandage  with  the  proper  degree  of  force.  Often  it  is  applied 
too  firmly,  and  this  mistake  is  pretty  sure  to  be  made  by  be¬ 
ginners.  On  the  other  hand,  it  may  be  applied  too  loosely, 
and  I  have  several  times  seen  it  put  on  with  just  sufficient 
force  to  allow  venous  congestion  of  the  parts,  with  consequent 
haemorrhage  during  the  operation.  The  same  remark  applies, 
with  ecpial  truth,  to  the  use  of  the  constricting  cord,  which, 
if  applied  too  loosely,  will  cause  venous  engorgement,  and,  if 
too  tightly,  may  do  serious  damage  to  the  nerves,  and  proba¬ 
bly  also  to  the  blood-vessels  of  the  limb. 

The  skin,  when  exposed  after  the  removal  of  the  bandage, 
is  seen  to  be  blanched  and  anaemic ;  and,  when  the  deeper 
tissues  are  cut  into,  they  are  found  to  be  nearly  or  quite 
bloodless.  The  vessels,  both  arterial  and  venous,  are  almost 
absolutely  empty,  so  that  an  amputation  of  the  thigh,  for  ex¬ 
ample,  can  be  performed  without  the  loss  of  more  than  five 
or  ten  drops  of  blood.  This  bloodless  condition  remains  un¬ 
altered  so  long  as  the  constricting  band  is  kept  in  position. 
Immediately  after  this  has  been  removed,  however — the  large 
vessels  having  been  previously  secured — the  blood  returns  to 
the  parts  with  considerable  force,  and,  if  these  are  vascular,  a 
pretty  free  oozing  commonly  takes  place  from  the  surface  of 
the  wound.  This  bleeding  is  usually  quickly  checked  by  the 
use  of  cold  water,  aided,  if  necessary,  by  gentle  pressure. 

With  slight  modifications  in  the  adaptation  of  the  appa¬ 
ratus,  the  bloodless  method  is  applicable  to  amputation  at  the 
hip  or  the  shoulder  joint.  A  case  of  amputation  at  the  hip- 
joint  has  recently  been  reported  in  the  London  lancet ,  by  Dr. 
Gibb,  of  Newcastle,  who  states  that  only  two  ounces  of  blood 
were  lost  during  the  operation — this  having  escaped  from  the 
veins  when  the  femoral  vessels  were  divided.  It  is  also  stated 
that,  in  this  case,  no  harm  resulted  from  the  pressure  of  a  pad 
which  was  placed  over  the  abdominal  aorta.  In  operations 
upon  the  penis  and  scrotum,  and  in  the  removal  of  large 
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tumors  of  the  breast,  the  method  has  been  successfully  ap¬ 
plied.  Langenbeck  speaks  highly  also  of  its  employment  in 
extirpation  of  vascular  tumors  of  the  scalp. 

The  enumeration  I  have  now  given  nearly  completes  the 
list  cf  regions  to  which  the  bloodless  method  is  applicable. 
It  cannot  be  employed  in  operations  on  the  trunk,  or  on  the 
face  and  neck,  where  surgeons  would  gladly,  if  possible,  avail 
themselves  of  its  advantages. 

These  advantages,  as  claimed  by  Esmarch,  are  as  follow :  - 
First,  the  prevention  of  a  great  loss  of  blood  during  the  larger 
operations.  It  is  assumed  that  this  economy  of  the  vital  fluid 
will  sometimes  be  the  direct  means  of  saving  life ;  that  it  will 
render  more  certain  and  speedy  the  healing  process,  and  di¬ 
minish  the  frequency  of  septicaemia  and  pyaemia.  The  other 
principal  advantage  of  the  method  is  the  facility  with  which 
it  enables  the  surgeon  to  accomplish  deep  and  difficult  dis¬ 
sections,  the  tissues  not  being  obscured  by  blood.  It  is  said 
also  to  permit  the  easy  extraction  of  foreign  bodies,  and  the 
thorough  examination  of  diseased  bones  and  joints,  with  the 
view  of  deciding  upon  the  extent  of  operation  necessary  in 
any  given  case. 

The  following  objections  have  been  made  to  the  bloodless 
method.  It  is  alleged  that  the  pressure  impairs  the  vitality 
of  the  parts,  and  causes  them,  in  many  instances,  to  slough. 
Also,  that  it  affects  injuriously  the  nerve-trunks,  giving  rise 
to  paralysis,  both  of  sensation  and  motion.  Haemorrhage, 
occurring  shortly  after  the  operation,  has  been  ascribed  to  the 
method.  Its  employment  is  also  thought  to  be  dangerous,  be¬ 
cause  it  may  induce  plethora  of  the  internal  organs,  by  driv¬ 
ing  back  into  the  blood-vessels  a  larger  amount  of  blood  than 
they  normally  contain.  It  is  feared  that  the  vessels,  if  brittle 
from  disease,  might  be  ruptured  from  this  cause.  Lastly,  it  is 
believed  that  in  cases  of  gangrene,  or  unhealthy  suppuration, 
poisonous  fluids  may  be  pressed  into  the  blood-vessels,  or  into 
the  healthy  tissues,  by  the  elastic  bandage,  and  thus  occasion 
septicaemia  or  pyaemia. 

In  a  second  paper  lately  written  by  Esmarch,  that  surgeon 
gives  the  results  of  two  hundred  bloodless  operations  per- 
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formed  by  him  during  the  preceding  year ;  and  these  results 
show  the  method  in  a  most  favorable  light.  As  our  own  ex¬ 
perience,  however,  is  that  on  which  we  must  rely,  I  proceed 
at  once  to  a  brief  analysis  of  the  cases  which  I  have  been 
able  to  obtain.  They  have  been  collected  from  the  principal 
hospitals  of  Hew  York,  Brooklyn,  and  Jersey  City,  and  from 
the  private  practice  of  Drs.  Wood,  Krackowizer,  Gouley!,  Ely 
Weber,  Little,  Varick,  and  myself.  The  records  of  Charity 
Hospital  are  not  included  in  my  table,  as  they  were  so  im¬ 
perfectly  kept  that  no  use  could  be  made  of  them.  I  have 
also  failed  to  obtain  the  experience  of  St.  Francis’s  Hospital 
in  this  city,  where  more  than  twenty  bloodless  operations  are 
said  to  have  been  performed.  I  have  endeavored  to  present  all 
of  the  hospital  cases,  both  good  and  bad ;  and,  although  some 
of  the  histories  are  imperfect,  they  present  many  interesting 
and  instructive  details.  The  list  embraces  one  hundred  and 
forty-three  cases,  which  I  have  classified  as  follows : 


Cases. 


Amputation  of  fingers,  primary .  4. 

“  “  secondary  or  for  disease.  3. 

“  hand,  partial  primary .  3. 

“  at  wrist-joint,  primary .  1. 

“  of  forearm,  primary .  5. 

“  “  secondary .  1. 

“  arm,  primary .  5. 

“  “  secondary .  1. 

“  toes,  primary .  2. 

“  foot,  partial .  1. 

“  at  ankle-joint  (Syme’s) .  4. 

“  “  secondary .  5. 

“  of  leg,  primary .  11. 


Double  amputation  of  leg,  primary .  1. 

“  “  secondary .  3. 


One  fatal  from  haemor¬ 
rhage. 


Two  fatal:  one  from 
erysipelas,  one  from 
shock. 


Three  fatal:  two  from 
pyaemia,  one  from 
Bright’s  disease  and 
exhaustion. 

Fatal  from  shock  in 
forty-four  hours. 

One  fatal,  performed  for 
tetanus. 
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Cases. 

Double  amputation  at  knee-joint,  primary. . .  4.  One  fatal  from  gan 

grene  on  fourth  day. 

“  of  thigh,  primary .  8.  Two  fatal  from  pyaemia. 

“  “  and  leg,  primary.  1. 

“  “  “  second’y.  P.  Three  fatal:  one  from 

phthisis,  one  from 
exhaustion,  and  one 
from  pyaemia. 

Excision  of  wrist .  3. 

“  “  primary .  1. 

“  elbow,  disease .  3. 

“  “  primary .  3. 

“  ankle-joint .  2. 

“  knee-joint,  disease .  1.  Fatal  from  pyaemia. 

“  tarsus .  1.  Patient  has  symptoms 

of  tetanus. 

“  tibia,  primary .  1. 

“  femur,  for  ununited  fracture _  1. 

Necrosis  of  “  .  11.  One  fatal  from  pyaemia. 

“  tibia .  11. 

“  fibula .  1. 

“  os  calcis . 3. 

“  scapula .  1. 

“  humerus .  3. 

“  radius .  4. 

“  ulna .  1. 

“  metacarpus .  1. 

Ununited  fracture  of  leg .  1. 

Exostosis  of  femur .  1. 

Removal  of  tumor  from  thigh .  1. 

“  “  popliteal  space .  1. 

“  “  leg .  4. 

“  “  forearm .  1. 

Ligature  of  wounded  ulnar  arteries .  1.  Fatal  from  pyaemia. 

“  “  anterior  tibial  artery. . .  1. 

“  “  deep  palmar  arch .  1. 

Tenotomy  of  hamstring .  1. 

Excision  of  large  mammary  tumor .  1. 

Incision  of  leg  for  varicose  ulcer .  1. 

Fistula  of  penis .  1. 

Trephining  abscess  of  tibia .  1. 

Neuroma  of  stump .  1. 

Elephantiasis  arabutn .  1. 

On  reviewing  the  above  table,  we  find  63  amputations,  ex¬ 
cluding  those  of  the  fingers  and  toes.  Of  these  operations,  44 


9 


esmaecii’s  bloodless  method. 

% 

were  primary,  for  injury,  and  19  secondary,  or  for  disease. 
Of  the  primary  amputations,  10  cases,  or  22.7  per  cent.,  ter¬ 
minated  fatally — the  causes  of  death  being  the  following : 


Pytemia . . . . . 4 

Exhaustion  or  shock .  3 

Spreading  gangrene .  1 

Erysipelas .  1 

Haemorrhage .  1 


Of  the  cases  fatal  from  pyaemia,  one  patient  had  the  dis¬ 
ease  at  the  time  of  the  operation. 

Of  8  cases  of  primary  amputation  of  the  thigh,  2  cases, 
or  25  per  cent.,  ended  fatally. 

Of  11  cases  of  primary  amputation  of  the  leg,  3  cases,  or 
27.3  per  cent.,  were  fatal. 

Secondary  amputations,  19  cases,  give  a  mortality  of  21 
per  cent.  The  causes  of  death  are  stated  as  follows : 


Tetanus  (existing  at  time  of  operation) .  1 

Exhaustion .  1 

Phthisis .  1 

Pya;mia .  1 

Total .  4 


Although  I  have  not  the  means  of  making  an  exact  com¬ 
parison,  I  believe  that  the  percentage  of  recoveries  in  these 
primary  amputations,  which  were  nearly  all  performed  on 
hospital  patients,  is  somewhat  larger  than  is  commonly  ob¬ 
served  in  such  operations. 

Out  of  14  cases  of  excision  of  the  joints,  only  one  proved 
fatal ;  the  cause  of  death  being  pyaemia.  Another  case  will 
probably  end  fatally,  however,  as  the  patient  was  suffering 
from  tetanus  when  last  heard  from. 

Finally,  the  list  included  two  more  deaths,  one  following 
an  operation  for  necrosis — the  only  fatal  case  out  of  36 — and 
the  other  an  operation  for  the  ligature  of  the  ulnar  artery,  per¬ 
formed  for  a  wound  near  the  wrist. 

These  cases  are  not  sufficiently  numerous  to  possess  much 
statistical  value,  and  they  do  not,  as  I  think,  warrant  any 
definite  conclusions  respecting  the  general  efficiency  of  the 
bloodless  method  in  diminishing  the  mortality  which  usually 
attends  the  larger  operations.  Certainly,  pycemia  is  not  pre- 
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vented  by  it,  for  the  greatest  number  of  deaths  are  reported 
as  due  to  this  cause.  On  the  other  hand,  it  must  not  be  as¬ 
sumed  that  the  elastic  bandage  is  responsible  for  the  pysemic 
cases,  for,  so  far  as  I  have  been  able  to  learn,  the  application  of 
the  bandage  to  gangrenous  and  putrefying  parts  has  been  care¬ 
fully  avoided.  It  is  interesting  to  observe  that  no  serious  re¬ 
sults  appear  to  have  ensued  from  the  forcing  back  of  blood  into 
the  vessels  of  the  trunk,  although  the  quantity  of  blood  thus 
added,  as  it  were,  to  the  circulation,  must,  in  the  cases  of  am¬ 
putation  of  the  thigh,  have  been  considerable.  In  a  physio¬ 
logical  point  of  view,  this  fact  is  remarkable,  and  shows  that 
the  blood-vessels  can  bear  a  suddenly-increased  internal  press¬ 
ure,  without  any  appreciable  shock  to  the  system,  and  with¬ 
out  rupture  of  their  walls.  Further  and  more  exact  observa¬ 
tion  is  needed,  however,  to  conclusively  determine  the  safety 
of  the  bloodless  method  in  this  respect ;  and  it  will  perhaps  be 
found  that  this  distention  of  the  vessels  may  be  dangerous  to 
persons  suffering  from  organic  diseases  of  the  thoracic  and  ab¬ 
dominal  viscera. 

Although  the  cases  in  the  table  are  too  few  for  statistical 
purposes,  they  are  numerous  enough  to  settle  many  questions 
relating  to  Esmarch’s  method.  And,  in  the  first  place,  I  may 
remark  that  it  is  perfect  in  its  results,  so  far  as  the  bloodless 
character  of  the  operation  is  concerned.  In  an  amputation  of 
the  thigh,  for  example,  the  limb  can  be  removed,  and  the  prin¬ 
cipal  arteries  secured,  with  the  loss  of  only  a  few  drops  of 
blood;  and,  although  the  haemorrhage  from  the  smaller  vessels 
may  be  tolerably  free  when  the  constricting  band  is  unfastened, 
the  bleeding  is  very  trifling  when  compared  with  that  which 
occurs  during  an  amputation  performed  according  to  the  ordi¬ 
nary  method.  In  any  case,  the  amount  of  blood  lost  to  the 
general  circulation  can  never  equal  that  which  has  been 
gained  by  the  employment  of  the  bandage,  so  that,  after  the 
operation,  the  patient  will  have  proportionately  more  blood 
than  before.  That  this  saving  of  the  sanguineous  fluid  must 
be  salutary  in  certain  conditions,  can  hardly  be  doubted,  and 
one  of  my  own  cases  may  be  quoted  as  an  example.  A  man 
was  brought  to  the  Bellevue  Hospital,  twelve  hours  after  hav¬ 
ing  had  his  foot  crushed  by  the  wheels  of  a  railway-car.  The 
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anterior  tibial  artery  was  wounded,  and  had  bled  so  freely 
that  the  patient  was  in  a  fainting  condition,  and  had  no  pulse 
at  the  wrist.  Having  administered  stimulants  by  the  rectum, 
I  performed  amputation  of  the  leg  by  the  bloodless  method, 
and  the  patient  made  an  excellent  recovery.  It  is  reasonable 
to  infer  that,  if  the  operation  had  been  attended  with  the  usual 
loss  of  blood,  the  result  might  not  have  been  so  fortunate. 

Patients  with  compound  fractures  are  often  brought  into 
our  hospitals  while  bleeding  severely  from  injured  blood-ves¬ 
sels  ;  and  the  ordinary  bandage,  which  is  usually  employed 
before  they  are  brought  to  our  notice,  rarely  suffices  to  check 
the  haemorrhage.  The  application  of  the  elastic  roller,  in  such 
cases,  would  frequently  be  the  means  of  saving  life;  and  a 
supply  of  these  should  be  furnished  to  the  ambulance-sur¬ 
geons,  and  to  those  in  charge  of  the  police-stations,  as  they 
could  be  used  with  efficiency,  even  by  the  most  inexperienced. 

Ho  argument  is  needed  to  prove  the  excellence  of  the 
method,  in  enabling  the  surgeon  to  have  a  clear  and  unob¬ 
structed  view  of  the  tissues  that  come  under  his  knife;  and 
this  feature  of  bloodless  operations  is,  to  my  mind,  the  one  ot 
greatest  value.  Every  one  has  remarked  how  much  easier  it 
is  to  expose  an  artery  or  a  nerve  in  the  dead  than  in  the  liv¬ 
ing  body.  How,  this  difference  depends  almost  entirely  upon 
the  fact  that,  in  the  latter,  the  tissues  are  stained  and  altered 
in  their  appearance  by  the  blood  which  escapes  from  the  di¬ 
vided  vessels.  While  the  blood  is  still  flowing,  the  parts  are 
often  completely  concealed  from  view ;  but,  even  after  the 
haemorrhage  has  ceased,  the  tissues  are  not  unfrequently  so 
uniformly  stained  as  to  make  their  recognition  a  difficult 
task.  In  these  circumstances,  especially  if  the  dissection  is  a 
deep  one,  precision  in  operating  is  often  impossible,  and  in¬ 
juries,  both  unavoidable  and  serious,  are  not  seldom  inflicted 
upon  blood-vessels  and  nerves,  even  by  skillful  and  cautious 
operators.  In  a  bloodless  operation,  however,  these  difficulties 
vanish,  as  if  by  magic,  and  dissections  may  be  made  upon 
the  living  body,  with  a  degree  of  precision  heretofore  unknown. 
The  aid  thereby  afforded  to  the.  surgeon  is  incalculable,  and 
the  advantage  to  the  patient  is  great  and  obvious.  To  one 
who  has  never  before  witnessed  a  bloodless  operation,  that  for 
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necrosis  of  the  femur  in  the  popliteal  space  is,  perhaps,  one 
of  the  most  striking.  Instead  of  groping  among  tissues  ob¬ 
scured  by  venous  blood,  and  needlessly  sacrificing  the  living 
bone,  to  permit  the  removal  of  the  sequestrum,  the  operator 
can  use  his  eye  to  guide  the  instrument  at  every  step,  distin¬ 
guish  at  a  glance  the  diseased  from  the  healthy  bone,  and  com¬ 
plete  the  operation  with  the  least  possible  damage  to  the  sur¬ 
rounding  tissues.  A  medical  friend,  being  present  at  such  an 
operation,  remarked  to  me  that  he  had  attended  many  opera¬ 
tions  for  necrosis,  but  that  this  was  the  first  one  he  had  ever 
seen.  In  operations  for  caries  of  the  joints  too,  particularly 
those  of  the  hand  and  the  foot,  the  bloodless  method  permits 
the  surgeon  to  inspect  the  diseased  parts  with  ease  and  satis¬ 
faction,  and  to  determine,  to  a  nicety,  the  extent  to  which 
these  require  to  be  removed.  In  doubtful  cases,  we  may  thus 
often  substitute  for  an  amputation  the  minor  operation  of 
excision,  or  even  an  exploratory  incision  into  the  affected 
tissues. 

The  table  gives  eight  cases  of  the  removal  of  tumors  from 
deeply-seated  parts.  The  particulars  of  these  cases  are  some¬ 
what  meagre ;  but,  with  the  exception  of  one  in  the  practice 
of  Dr.  Ely,  of  Newburg,  where  the  extirpation  of  the  tumor 
necessarily  involved  the  division  of  the  large  femoral  vessels, 
and  consequent  amputation  of  the  thigh,  they  all  terminated 
successfully.  In  Dr.  Wood’s  case,  that  of  a  tumor  in  the 
popliteal  space,  I  presume  the  dissection  was  made  more  easy 
and  certain  by  the  employment  of  the  elastic  roller.  Its  ad¬ 
vantages  were  plainly  shown  in  a  case  that  occurred  in  my 
own  private  practice.  The  patient,  a  lady,  whom  I  saw  in 
consultation  with  Dr.  Dana,  had  a  sarcomatous  tumor  about  as 
large  as  a  walnut,  growing  from  the  periosteum  of  the  radius, 
near  the  upper  extremity  of  the  bone.  To  remove  it,  I  was 
obliged  to  turn  aside  the  superficial  muscles,  and  to  cut  away 
a  part  of  the  supinator  brevis.  In  doing  this  I  exposed  the 
posterior  interosseous  nerve  to  the  extent  of  nearly  an  inch; 
but  with  care  I  dissected  out  the  tumor  without  injury  to  the 
nerve.  The  wound  healed  in  five  days,  by  the  first  intention, 
and  no  paralysis  followed.  I  feel  confident  that,  had  I  not 
been  able  to  avail  myself  of  Esmarch’s  method,  I  should  have 
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probably  either  divided  the  nerve,  or  excised  it.  While  pur¬ 
suing  this  line  of  remark,  I  would  suggest  a  caution.  The 
bloodless  state  of  the  parts,  while  it  favors  the  recognition  of 
most  of  the  textures,  renders  the  blood-vessels  themselves,  in 
consequence  of  their  emptiness,  somewhat  liable  to  accidental 
division.  Ordinarily,  in  operations  such  as  are  performed  for 
the  removal  of  deep-seated  tumors,  or  for  the  ligation  of  ves¬ 
sels,  both  the  arteries  and  the  veins  are  easily  recognized,  the 
former,  if  at  all  large,  exhibiting  pulsation,  and  the  latter  re¬ 
vealing  themselves  by  their  size,  color,  and  compressibility. 
But,  when  the  bloodless  method  is  employed,  I  have  found 
that  considerable  care  is  required  to  avoid  the  unnecessary 
division  of  vessels — the  veins,  from  the  thinness  of  their  coats, 
being  especially  liable  to  this  accident.  During  the  opera¬ 
tion,  therefore,  the  surgeon  should  make  good  use  of  his  ana¬ 
tomical  knowledge,  and  study  the  appearance  of  the  tissues 
before  he  divides  them.  Otherwise,  what  is  a  bloodless  opera¬ 
tion  in  the  beginning,  may  in  the  end  be  a  very  bloody  one  ; 
and  the  operator  may  be  chagrined  to  find,  when  the  pressure 
of  the  cord  is  removed,  that  he  lias  unwittingly  severed  one 
or  more  important  vessels.  Moreover,  in  any  case,  before  the 
wound  is  closed,  its  surface  should  be  scrupulously  examined, 
lest  a  divided  artery  escape  notice  at  the  time,  and  shortly 
after  prove  the  source  of  a  more  or  less  copious  haemorrhage. 
It  is  desirable  to  secure  a3  many  vessels  as  possible,  before  the 
pressure  is  remitted,  as  the  capillary  bleeding  which  occurs 
afterward  considerably  obscures  the  parts,  and  prevents  the 
recognition  of  the  arteries,  unless  they  are  spurting  freely. 
With  care,  a  great  number  of  vessels  may  be  secured  with  a 
trifling  loss  of  blood,  as  is  shown  by  a  case  of  large  mammary 
tumor,  removed  by  Dr.  Gouley,  who  has  favored  me  with  the 
following  memorandum  :  “  This  tumor,  which  had  been  grow¬ 
ing  for  eleven  years,  and  was  very  large — weighing  nine 
pounds — proved  to  be  a  large-cell  sarcoma.  Esmarch’s  elastic 
bandage  was  so  applied  as  to  make  firm  pressure  upon  its  en¬ 
tire  surface  ;  then  the  rubber  tube  was  securely  wound  around 
its  base,  which  was  somewhat  pedunculated.  When  uncovered, 
the  tumor  was  softer  than  before,  and  its  surface  quite  blanched. 
During  the  extirpation,  not  more  than  one  ounce  of  blood  es- 
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caped,  and  throughout  the  entire  operation — thirty  ligatures 
having  been  applied — the  total  loss  of  blood  did  not  exceed 
eight  ounces.  The  pressure  upon  the  tumor,  and  at  its  base, 
was  not  continued  for  more  than  ten  minutes.  The  patient 
recovered,  the  greater  part  of  the  wound  healing  by  the  tirst 
intention.” 

Our  table  includes  three  cases  of  wounded  arteries,  in 
which  the  bloodless  method  was  employed  in  searching  for 
the  injured  vessel.  In  the  first  case,  the  ulnar  artery,  in  the 
second,  the  superficial  palmar,  and,  in  the  third,  the  anterior 
tibial,  was  the  seat  of  lesion,  and  in  all  the  vessel  was  found 
and  secured.  There  can  be  no  doubt  that  such  operations 
are  greatly  facilitated  by  the  employment  of  the  elastic  band¬ 
age.  In  traumatic  aneurism  also,  in  which  the  plan  of  laying 
open  the  sac  is  adopted,  the  difficulties  of  the  operation, 
which  are  sometimes  very  great,  must  be  nearly  removed  by 
the  aid  of  Esmarch’s  method.  A  case  of  this  character  is  re¬ 
lated  by  Leisrink,  who  treated  successfully  a  traumatic  aneu¬ 
rism  of  the  anterior  tibial  artery,  situated  in  the  upper  third  of 
the  leg,  by  opening  the  sac,  and  tying  the  artery  as  it  lay  upon 
the  interosseous  membrane.  Those  who  are  aware  of  the 
great  depth  at  which  the  artery  is  placed  in  the  upper  part  of 
its  course,  will  appreciate  the  assistance  which  the  bloodless 
method  must  have  afforded  in  this  operation,  which  is  stated 
by  Leisrink  to  have  been  performed  with  ease. 

To  the  Hunterian  operation,  as  practised  for  idiopathic 
aneurism,  the  method  is  not  applicable,  as  the  artery  can  be 
exposed  in  the  usual  manner  without  difficulty,  and  as  the 
pressure  of  the  bandage  might  cause  the  rupture  or  inflamma¬ 
tion  of  the  aneurismal  sac. 

Finally,  in  this  connection,  it  may  be  mentioned  that,  al¬ 
though  there  are  no  cases  in  the  table  to  prove  it,  the  blood¬ 
less  method  has  been  found  serviceable  in  operations  under¬ 
taken  for  the  extraction  of  foreign  bodies,  such  as  pieces  of 
needles  or  of  glass,  from  the  hand  or  foot.  These  parts  are  ex¬ 
ceedingly  vascular,  and,  when  rendered  bloodless,  must  per¬ 
mit  a  more  precise  and  satisfactory  exploration  than  could 
otherwise  be  made. 

Another  alleged  advantage  of  the  method,  which  finds  no 
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illustration  here,  is  tlie  local  anaesthesia  which  is  said  to  ac¬ 
company  the  state  of  local  anaemia.  A  case  is  reported  by 
Stokes,  of  Dublin,  in  which  the  extirpation  of  an  epithelial 
cancer,  from  the  back  of  the  hand,  was  accomplished  without 
pain.  The  effects  of  the  ether-spray,  when  employed  as  an 
auxiliary,  are  also  said  to  be  very  rapidly  produced,  because 
the  arrest  of  the  circulation  in  the  parts  prevents  their  natural 
warmth  from  being  renewed.  I  am  doubtful  whether  local 
anaesthesia,  induced  by  these  methods,  can  be  obtained  with¬ 
out  some  compensating  disadvantage.  Both  the  elastic  band¬ 
age  and  the  ether-spray  cause  considerable  pain ;  and,  when 
combined,  would,  as  I  fear,  be  very  apt  to  occasion  sloughing. 
The  question,  however,  is  one  that  will  soon  be  determined 
by  experience. 

The  table  presented  contains  a  number  of  minor  opera¬ 
tions,  which  require  no  comment.  A  novel  application  of  the 
method,  however,  was  made  by  Dr.  Wood,  who  applied  the 
elastic  bandage  in  a  case  of  elephantiasis  of  the  thigh,  with  a 
satisfactory  result.  I  hope  that  Dr.  Wood,  who  is  present, 
will  communicate  the  particulars  of  this  interesting  case. 

Having  considered  the  advantages  of  Esmarch’s  method, 
as  shown  by  the  facts  which  I  have  collected,  let  us  now  try 
to  determine  whether  they  prove  it  to  have  any  disadvan¬ 
tages.  What  I  have  to  say  may  be  put  under  three  heads, 
namely,  sloughing,  secondary  hemorrhage,  and  paralysis. 

Sloughing  is  reported  to  have  followed  in  eight  of  the 
operations  recorded  in  the  table.  Six  of  these  operations  were 
performed  in  the  Bellevue  Hospital,  one  in  the  Brooklyn  City 
Hospital,  and  one  in  the  Mount  Sinai  Hospital.  It  will  be 
profitable  to  present  you  with  an  abstract  of  each  one  of  these 
cases : 

Case  I.  Bellevue  Hospital. — Male,  aged  fifteen.  Primary 
amputation  at  knee-joint,  for  lacerated  wound  of  leg.  Slight 
sloughing  of  each  flap,  but  not  enough  to  prevent  healing. 

Case  II.  Mount  Sinai  Hospital. — Boy,  aged  three  years. 
Primary  amputation,  according  to  Syme’s  method,  for  a  rail¬ 
way  injury  of  the  foot.  A  small  part  of  the  flap  sloughed, 
but  not  enough  to  prevent  the  covering  of  the  stump. 

Case  III.  Bellevue  Hospital. — Male,  forty-nine.  Primary 
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amputation  for  lacerated  wound  of  hand.  The  parts  removed 
were  the  thumb  and  first  metacarpal  bone,  the  entire  index- 
finger,  and  the  second  and  third  phalanges  of  the  middle  and 
ring  fingers.  Slight  sloughing  of  the  stump  of  the  thumb  and 
index-finger,  but  not  enough  to  prevent  healing,  which  was 
complete  on  the  forty-second  day. 

Case  IY.  Bellevue  Hospital. — Male.  Compound,  com¬ 
minuted  fracture  of  tibia  and  fibula,  with  simple  fracture  of 
femur  of  same  side.  Amputation  through  condyle,  by  long 
anterior  and  short  posterior  flaps,  close  to  the  line  of  lacera¬ 
tion.  Severe  haemorrhage  had  preceded  the  operation.  About 
an*  inch  and  a  half  of  the  anterior  flap  sloughed,  but  the  stump 
finally  healed. 

Case  Y.  Brooklyn  City  Hospital. — Male,  aged  twenty- 
eight.  Partial  excision  of  carpal  bones,  for  necrosis,  resulting 
from  a  crushing  injury  received  ten  months  previously.  Two 
days  after  the  operation,  phlegmonous  inflammation  followed, 
with  profuse  discharge  and  sloughing,  necessitating  amputa¬ 
tion  of  the  arm.  This  was  performed,  and  the  patient  re¬ 
covered. 

Case  YI.  Bellevue  Hospital. — A  feeble  woman,  aged  sev¬ 
enty.  Primary  amputation  of  arm,  for  compound,  commi¬ 
nuted  fracture  of  forearm.  Some  sloughing  of  one  flap  ;  ery¬ 
sipelas  on  seventeenth  day ;  bed-sore,  and  death  from  ex¬ 
haustion. 

Case  YII.  Bellevue  Hospital. — Male,  aged  thirty-eight. 
Primary  amputation  at  knee-joint,  for  compound  fracture  of 
bones  of  leg.  The  flaps  were  taken  from  parts  infiltrated  and 
contused.  Spreading  gangrene,  which  extended  as  high  as 
the  nipple  ;  destroyed  the  patient  on  the  fourth  day. 

Case  YIII.  Bellevue  Hospital. — Male,  aged  thirty.  Am¬ 
putation  at  middle  of  thigh,  by  long  skin-flaps,  for  a  large, 
malignant  tumor  of  the  femur.  The  patient  was  in  feeble 
condition  at  the  time  of  operation,  and  did  not  rally  well 
afterward.  About  one-fifth  of  each  flap  sloughed,  and  death 
occurred  on  the  third  day. 

Case  IX.  Bellevue  Hospital. — Male.  Amputation  above 
knee,  for  compound  fracture  of  leg,  caused  by  the  wheels  of 
a  railway-car.  Slight  slough  of  outer  flap,  which  did  not 
prevent  the  healing  of  the  wound. 
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On  reviewing  these  cases,  we  find  that  seven  of  them  were 
cases  of  primary  amputation.  As  the  wrhole  number  of  prima¬ 
ry  amputations  given  in  the  table  is  forty-one,  it  follows  that 
sloughing  of  the  flaps  occurred  in  seventeen  per  cent.  So  far 
as  these  figures  are  concerned,  they  prove  nothing  against 
the  bloodless  method  ;  for  it  has  been  shown,  by  Dr.  Figuera, 
that,  at  Bellevue  Hospital,  out  of  forty  amputations,  according 
to  the  old  method,  the  flaps  sloughed  more  or  less  in  twenty- 
four,  or  sixty  per  cent. 

Ten  cases  of  sloughing  are  reported  after  secondary  opera¬ 
tions,  these  being  nearly  twelve  per  cent,  of  the  entire  number 
given  in  the  table. 

After  a  careful  examination  of  the  cases  in  which  slough¬ 
ing  followed  in  primary  amputations,  I  hardly  feel  willing  to 
attribute  the  accident  to  the  method  employed.  When  we 
consider  that  some  of  these  patients  were  intemperate,  or 
feeble  from  loss  of  blood,  that  their  injuries  were  severe,  and 
that  the  flaps,  which,  in  some  cases,  were  very  long,  were 
generally  taken  from  parts  not  far  from  the  line  of  laceration, 
we  are  strongly  inclined  to  regard  these  circumstances  as  the 
most  important  factors  in  the  production  of  gangrene.  It  is, 
however,  impossible  to  deny  that  the  application  of  the  elastic 
bandage  may  have  had  some  share  in  causing  this  untoward 
event ;  and  our  suspicions  are  strengthened  by  the  occurrence 
of  gangrene  in  one  case  of  amputation,  which  was  not  primary, 
inasmuch  as  gangrene,  so  far  as  my  observation  goes,  is  very 
rare  in  amputations  performed  for  disease.  In  this  case,  ampu¬ 
tation  of  the  thigh  was  performed  on  account  of  a  malignant 
tumor  of  the  femur ;  and  although  the  patient’s  general  con¬ 
dition,  prior  to  the  operation,  is  stated  to  have  been  feeble, 
the  gangrene  of  both  flaps,  which  soon  followed,  compels  us 
to  suspect  that  the  bloodless  method  may  have  been  its  de¬ 
termining  cause.  On  the  other  hand,  we  must  not  fail  to 
notice  that  the  amputation  was  performed  by  long  skin-flaps, 
which  overhung,  loosely,  the  end  of  the  stump.. 

But  the  strongest  case  bearing  upon  this  point  is  the  one 
mentioned  as  having  occurred  in  the  Brooklyn  City  Hospital, 
and  in  which  extensive  sloughing  followed  an  excision  of  the 
carpus.  Dr.  Speir,  the  attending  surgeon,  has  kindly  favored 
2 


IS 


esmarch’s  bloodless  method. 


me  with,  liis  own  views  respecting  this  case,  and  I  quote  from 
his  letter  as  follows :  “  There  is  no  doubt,  in  my  mind,  that 
the  use  of  Esmarch’s  method  was  the  cause  of  the  sloughing 
that  followed  the  operation,  in  the  case  to  which  you  refer. 
1  do  not  hold  the  method  responsible,  however,  for  there  was, 
perhaps,  unnecessary  pressure  made  by  the  constricting  band, 
although  it  was  not  greater  than  I  have  used  in  other  cases,  in 
which  no  sloughing  occurred.  Less  pressure  would  probably 
have  been  followed  by  a  different  result ;  and  I  find,  by  later 
experience,  that  less  pressure  would  have  been  sufficient  to 
have  fulfilled  the  object  of  Esmarch’s  method.  Therefore  I 
cannot  hold  it  responsible.  The  proof  that  the  use  of  Es¬ 
march’s  method  was  the  cause  of  sloughing  in  the  case 
referred  to  is,  that  in  the  amputation  of  the  arm  which  fol¬ 
lowed — performed  by  Dr.  Kissam,  my  successor  in  the  hospi¬ 
tal-service — I  controlled  the  brachial  artery  myself,  with  the 
view  of  deciding  whether  the  bloodless  method,  or  the  pa¬ 
tient’s  condition,  was  to  blame  for  the  sloughing.  After  this 
operation,  the  wound  healed  almost  by  the  first  intention. 
Esmarch’s  method  is  certainly  a  most  excellent  one,  and  I 
should  be  sorry  to  have  this  case  bring  any  discredit  upon  it. 
It  takes  a  little  time  to  learn  how  to  apply  the  new  method 
properly.” 

With  these  remarks  I  cordially  agree.  Should  future  ex¬ 
perience  show  that  the  employment  of  the  bloodless  method 
is  a  frequent  cause  of  gangrene,  we  shall  be  obliged  to  aban¬ 
don  it ;  for  this  objection,  once  well  established,  would  be  a 
fatal  one.  It  is  greatly  to  be  hoped,  however,  that,  by  a  care¬ 
ful  application  of  the  elastic  bandage,  we  shall  be  able  to 
secure  the  benefits  which  it  unquestionably  confers,  without 
any  compensating  disadvantages ;  meanwhile  it  will  be  pru¬ 
dent  to  abstain  from  its  employment  in  certain  cases,  and, 
above  all,  to  learn  the  minimum  degree  of  pressure  that  will 
accomplish  the  desired  result.  The  bandage  should  be  soft 
and  highly  elastic,  and  the  constriction  of  the  limb  should  be 
made  either  by  a  piece  of  the  same  material,  or,  where  this 
would  be  too  wide,  by  a  piece  of  soft  rubber  tube.  The  solid 
cord  should,  I  think,  be  abandoned,  as  likely  to  do  mischief. 
In  applying  the  constricting  band,  much  less  force  is  needed 
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than  is  commonly  imagined,  and  with  every  additional  turn  the 
effect  is  considerably  increased.  Finally,  the  operation  ought 
not  to  be  needlessly  prolonged.  It  is  not  easy  to  determine, 
however,  for  what  length  of  time  the  state  of  artificial  anaemia 
may  be  maintained  with  impunity ;  as,  in  several  cases  in  the 
table,  the  elastic  bandage  was  applied  for  an  hour,  and,  in  one 
case  of  amputation  of  the  thigh,  for  one  hour  and  forty  min¬ 
utes,  without  injurious  consequences.  Doubtless,  however, 
the  danger  increases  with  the  length  of  time  the  pressure  is 
continued ;  and  in  amputations — which  are  shown  to  be  the 
operations  most  likely  to  be  followed  by  gangrene — the  band¬ 
age  need  not  be  kept  on  longer  than  five  or  ten  minutes.  As 
bearing  on  the  question  of  the  cause  of  sloughing  after  the  use 
of  the  elastic  bandage,  it  may  be  well  to  bear  in  mind  that, 
with  a  single  exception,  sloughing  occurred  only  in  amputa¬ 
tions. 

I  have  been  unable  to  discover,  in  the  cases  of  operation 
that  were  not  followed  by  sloughing,  any  failure  or  imper¬ 
fection  in  the  reparative  process,  which  could  be  ascribed  to 
the  method  employed.  The  wounds  have  presented  the  ordi¬ 
nary  character,  and  many  of  them  have  healed  by  the  first 
intention. 

Haemorrhage  is  reported  in  four  cases  in  the  table,  as 
follows : 

Case  I.  Bellevue  Hospital. — Male,  aged  forty.  Operation 
for  necrosis  of  lower  end  of  femur.  The  wound,  which  was 
situated  on  the  inner  side  of  the  limb,  was  deep,  and  bled 
pretty  freely  when  the  operation  was  concluded.  It  was 
plugged  with  lint,  but  the  haemorrhage  persisted  until  the 
fourth  day,  when  the  wound  was  reopened,  and  a  bleeding 
artery  discovered,  which  was  supposed  to  be  the  anastomotica 
magna.  This  was  tied,  and  no  further  haemorrhage  occurred. 

Case  II.  Bellevue  Hospital. — Male,  aged  ten.  Primary 
amputation  of  thigh  at  junction  of  lower  and  middle  thirds. 
Shortly  after  the  operation,  bleeding  took  place  from  the 
medulla,  and  was  arrested  by  the  actual  cautery. 

Case  III.  Bellevue  Hospital. — Male,  aged  twenty-seven. 
Partial  amputation  of  the  hand,  for  a  severe  crushing  injury, 
received  four  days  previously.  After  the  operation,  the  limb 
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was  immersed  in  liot  water.  A  week  later,  a  haemorrhage 
occurred,  which  did  not  exceed  two  ounces.  The  patient  was 
terribly  frightened,  and  died  three  hours  after. 

Case  IY.  Bellevue  Hospital. — Male,  aged  twenty-one. 
Amputation  of  arm  for  compound  fracture  of  forearm.  Ooz¬ 
ing  of  blood  for  some  time  after  the  operation  prevented  the 
adhesion  of  the  flaps,  hut  the  wound  healed  by  granulation. 

In  none  of  these  cases,  so  far  as  I  am  able  to  judge,  was 
the  bleeding  fairly  attributable  to  the  employment  of  Es¬ 
march’s  method,  and  I  am  therefore  disposed  to  dismiss,  as 
invalid,  the  assertion  that  the  method  predisposes  to  the 
occurrence  of  haemorrhage. 

We  find  in  the  table  only  one  case  of  paralysis ;  but  this 
was  well-marked,  and  occurred  on  the  day  following  an  opera¬ 
tion,  performed  at  the  Koosevelt  Hospital,  for  necrosis  of  the 
humerus.  The  operation  was  performed  on  February  9th. 
The  constriction  of  the  arm  was  effected  by  a  solid  rubber  cord, 
but  the  duration  of  its  application  is  not  stated.  February 
10th. — Complete  motor  paralysis  in  forearm  and  hand.  Tac¬ 
tile  sensibility  in  finger  greatly  diminished.  March  13th. — 
Examined  by  Dr.  Seguin.  Total  motor  paralysis  of  forearm 
and  hand  still  remains.  Electricity  was  applied,  and  the 
patient  speedily  improved.  When  he  left  the  hospital,  on 
May  10th,  lie  had  almost  entirely  regained  the  movements  of 
flexion  and  extension,  and  partly  those  of  supination  and 
pronation. 

Besides  this  case  of  paralysis,  we  find  one  of  neuralgic 
pains,  continuing  for  two  weeks  after  an  operation,  performed 
at  the  Mount  Sinai  Hospital,  for  necrosis  of  the  scapula. 

The  above  are  the  only  cases  in  which  nerve-symptoms 
followed  the  employment  of  the  bloodless  method,  and  there 
can  be  no  doubt  that  the  mischief  was  caused  by  the  undue 
pressure  of  the  constricting  cord.  Langenbeck  has  reported 
three  cases  of  paralysis  of  the  median  nerve,  due  to  the  same 
cause-;  and  he  suggests  that  an  elastic  bandage  be  used  as  a 
means  of  constriction,  instead  of  the  tubing  or  solid  cord. 
This  suggestion  is  a  practical  one,  and  its  adoption  will,  it  is 
to  be  hoped,  prevent  a  repetition  of  the  accident  referred  to. 

We  have  no  facts  to  enable  us  to  prove  the  danger  of 
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rupture  of  the  blood-vessels,  from  the  pressure  of  the  con¬ 
stricting  cord,  and  it  seems  probable  that  such  danger  is  no 
greater  than  when  the  tourniquet  is  employed.  Finally,  the 
caution  which  has  been  urged  against  the  application  of  the 
elastic  bandage  over  gangrenous  parts,  or  over  those  wdlieh  are 
the  source  of  putrid  discharges,  is  undoubtedly  a  wise  one, 
and,  so  far  as  I  can  learn,  has  generally  been  observed  by 
operating  surgeons. 

Enough  has  been  said  to  prove  that  Esmarch’s  bloodless 
method  is  one  of  the  most  valuable  surgical  expedients  that 
have  been  devised  in  modern  times.  It  only  remains,  now,  to 
determine  the  best  mode,  and  the  proper  range,  of  its  appli¬ 
cation. 


* 


\ 


MEDICAL  WORKS 

PUBLISHED  BY  D.  APPLETON  &  CO. 


Anstie  on  Neuralgia.  1  vol.,  12mo.  Cloth,  $2.50. 

Bartholow’s  'Treatise  on  Therapeutics.  (In  press.) 

Barker  on  Puerperal  Disrates.  1  vol.  Cloth.  $5.00. 

Barker  on  Sea-Sickness.  1  vol.,  16rao.  Cloth,  75  cents. 

Barnes's  Obstetric  Operations.  1  vol.,  Svo.  Cloth.  $4.50. 

Bellevue  and  Charity  Hospital  Reports .  1  V<>1  ,  Svo.  Cloth,  $1.00. 

Sennet’ a  Winter  and  Spring  on  the  Mediterranean .  lvol.,  12mo.  Cloth.  $3.5!'. 
Sennet  on  the  Treatment  of  Pulmonary  Consumption.  lvol.,8vo.  Cloth  $1.50 
Billroth’s  General  Surgical  Pathology  and  Therapeutics.  1  vol.,  Svo.  Cloth,  $5.00; 
Sheep,  $6.00. 

Bastian  on  the  Common  Forms  of  Paralysis  from  Brain  Disease.  (In  press.) 
Bulkley’s  (R.  D.)  Acne  ;  its  Pathology,  etc. 

Combe  on  the  Management  of  Infancy .  1  vol.,  12mo.  Cloth,  $1.50. 

Carpenter’s  Mental  Physiology.  $3.00. 

Ghauveau’s  Comparative  A  natomi/  of  the  Domesticated  Animats.  Edited  by  George 
Fleming.  F.  It.  G.  S.,  M  A..  I.  1  vol.,  Svo,  with  450  Illustrations.  Cloth,  $6.00 
Davis’s  i  Henry  G.)  Conservative  Surgery.  Cloth,  $3  00. 

Dickson  on  Medicine  in  Relation  to  the  Mind.  Cloth,  $3.50. 

Elliot’s  Obstetric  Clinic.  1  vol  ,  8vo.  Cloth,  $4.50. 

Ecker’s  Convolutions  of  the  Brain.  Price,  $1.25. 

Flint’s  Physiology.  5  vols.  8vo.  Cloth,  per  vol.,  $4.50;  Sheep,  $6. 

Flint’s  Manual  on  Urine.  1  vol.,  12ino.  Cloth.  $1.00. 

Flint’s  Relations  of  Urea  to  Exercise.  1  vol.,  8vo.  Cloth.  $2.00. 

Frey’s  Histology  and  Histo-Chemist ry  of  Man.  (In  press. ) 

Hammond’s  Diseases  of  the  Nervous  System.  1  vol..  8vo.  Cloth,  $5.00. 

Hammond’s  Physics  and  Physiology  of  Spiritualism,  lvol.,  12tno.  Cloth,  $1. 
Holland’ s  ( Sir  Henry)  Recollections  of  Past  Rife.  1  vol.,  12mo.  Cloth,  $2.00. 

Howe  on  Emergencies.  1  vol..  8vo.  Cloth,  $3.00. 

Howe  on  the  Breath,  and  the  Diseases  u-h  ich  give  it  a  Fetid  Odor.  Cloth,  price  $1. 
Huxley  on  the  Anatomy  of  Vertebrated  Animals.  1  vol.  Cloth,  $2.50. 

Huxley  and  Youmans’s  Physiology  and  Hygiene.  1  vol.,  12uio.  Cloth.  $1.75. 
Hammond’ s  Insanity  in  its  Relations  to  Crime.  1  vol.,  8vo.  Cloth,  $1.00. 
Hammond’ s  Clinical  Lectures  on  Diseases  of  the  Nervous  System. 

Hamilton’s  (A.  McL.)  Electro-Therapeutics.  1  vol..  8vo,  cloth,  $2.00. 

Johnston’s  Chemistry  of  Common  Rife.  2  vols.,  12mo.  Cloth,  $3.00. 

Ritter  man’ s  Recollections  of  the  Army  of  the  Potomac.  1  vol.,  8vo.  Cloth,  $1. 
Rewes’s  Physiology  of  Common  Rife.  2  vols..  12mo.  Cloth.  $3  00. 

Manual  of  Medicinal  Chemicals  and  1-heir  Preparations.  Cloth,  $3.00. 

Markoe  on  Diseases  of  the  Bones.  1  vol.,  8vo.  Cloth,  $4.50. 

Maudsley  on  the  Mind.  1  vol.,  Svo.  Cloth.  $3.50. 

Maudsley’s  Body  and  Mind.  1  vol.,  12tno.  Cloth,  $1.00. 

Maud-ley  on  Responsibility  in  Mental  Disease. 

Meyer’s  Electricity .  1  vol..  Svo.  Cloth.  $1.50. 

Nieme  ter’s  Practical  Medicine.  2  vols.,  Svo.  Cloth.  $9.00  :  Sheep,  $11.00. 

Neftel  on  Galvano-Therapeutics.  1  vol.,  12tno.  Cloth,  $1.50. 

Ni'/htingale’s  Notes  on  Nursing.  1  vol.,  12mo.  Cloth,  75  cents. 

Neumann  on  Skin  Diseases.  1  vol.,  8vo.  Cloth,  $4.00. 

New  York  Medical  Journal  $4.00  per  annum.  Specimen  copies,  25  cents. 

Peaslee  on  Ovarian  Tumors.  1  vol.,  8vo.  Cloth.  $5.00. 

Pereira’s  Materia  Medica  and  Therapeutics.  1  vol.,  8vo.  Cloth,  $7;  Sheep,  $8. 
Sayre’s  Club-foot.  1  vol.,  12mo.  Cloth.  $1.00. 

Sehroeder  on  Obstetrics.  1  vol..  8vo.  Cloth,  $3.50. 

Steiner’s  Compendium  of  Children’ s  Diseases.  (In  press.) 

Stroud’s  Physical  Cause  of  the  Death  of  Christ.  1  vol.,  12nio.  $2.00. 

Su-ett  on  Diseases  of  the  Chest.  1  vol.,  8vo.  Cloth,  $3.50. 

Simpson’s  (Sir  Jas.  Y.)  Complete  Works.  Vol.  I.  Obstetrics  and  Gynaecology.  Svo. 
Vol.  II.  Anaesthesia,  Hospitalism,  etc.  8vo.  Vol.  III.  The  Diseases  of  Women.  Per  vol.,  Cloth, 
$3.00;  Sheep,  $4.00. 

Tilt’s  Uterine  Theri peutics.  1  vol..  Svo.  Cloth,  $3.50. 

Van  Buren  on  Diseases  of  the  Rectum.  1  vol.,  12mo.  $1.50. 

Van  Buren  and  Keyes’s  Genito-Ur inary  Diseases ,  with  -syphilis.  Cloth,  $5  ;  sheep, 
$6.00. 

Vogel’s  Diseases  of  Children.  1  vol.,  8vo.  Cloth,  $4.50  ;  Sheep,  $5.50. 

Wells  on  Diseases  of  the  Ovaries,  lvol..  Svo.  Cloth.  $5.00. 

Wagner’s  Chemical  Technologit.  1  vol.,  Svo.  $5.00. 

Walton’s  Mineral  Springs  of  the  United  States  and  Canada.  With  Analyses  and 
Notes  on  the  prominent  Spas  of  Europe.  Cloth,  price.  $2.00. 

%*  Any  of  these  works  will  be  mailed,  post-free,  to  any  part  of  the  United  States,  on  receipt 
of  the  price.  Descriptive  Catalogue  forwarded  on  application. 

A  large  and  carefully-selected  stock  of  Medical  Works,  American  and  Foreign,  constantly  on  hand. 
Special  Terms  given  on  large  orders. 

Physicians  are  invited  to  send  their  names  and  addresses. 

D.  APPLETON  Sf  CO.,  Publishers, 

549  &  551  Broadway,  New  York. 


THE  POPULAR  SCIENCE  MONTHLY, 

( Established  j> lay,  1872,) 

Conducted  by  Prof.  E.  L.  YOU MANS. 


The  Popular  Science  Monthly  was  started  to  promote  the  diffusion  of  valuable  sci¬ 
entific  knowledge,  in  a  readable  and  attractive  form,  among  all  classes  of  the  community, 
and  has  thus  far  met  a  want  supplied  by  no  other  periodical  in  the  United  States. 

The  great  feature  of  the  magazine  is,  that  its  contents  are  not  what  science  was  ten 
or  more  years  since,  but  what  it  is  to-day,  fresh  from  the  study,  the  laboratory,  and  the 
experiment:  clothed  in  the  language  of  the  authors,  inventors,  and  scientists  themselves, 
which  comprise  the  leading  minds  of  England,  France,  Germany,  and  the  United  States. 
Among  popular  articles,  covering  the  whole  range  of  Natural  Science,  we  have  the 
latest  thoughts  and  words  of  Herbert  Spencer,  and  Professors  Huxley,  Tyndall,  and  R.  A. 
Proctor.  Since  the  start,  it  has  proved  a  gratifying  success  to  every  friend  of  scientific 
progress  and  universal  education ;  and  those  who  believed  that  science  could  not  be 
made  any  thing  but  dry  study,  are  disappointed. 

The  press  all  over  the  land  is  warmly  commending  it.  We  subjoin  a  few  encomiums 
from  those  recently  given  : 


“  That  there  Is  a  place  for  The  Popular  Science 
Monthly,  no  one  can  doubt  who  has  watched  the 
steady  Increase  of  interest  in  scientilic  Investigation 
manifested  in  this  country,  not  only  by  a  select 
class,  but  by  the  entire  community.1'' — New  York 
Times. 

“  A  journal  which  promises  to  be  of  eminent 
value  to  the  cause  of  popular  education  in  this 
country.” — New  York  Tribune. 

It  Is,  beyond  comparison,  the  best  attempt  at 
journalism  of  the  kind  ever  made  in  this  country  ” 
—Home  Journal. 

“The  initial  number  is  admirably  constituted.” 
—Evening  Mail. 

“We  think  it  is  not  too  much  to  say  that  this  is 
the  best  first  number  of  any  magazine  ever  pub¬ 
lished  in  America." — New  York  World. 

“  It  is  just  what  is  wanted  by  the  curious  and 
progressive  mind  of  this  country,  and  ought  to  be 
widely  circulated.” — New  York  Evening  Tost. 

“  It  is  the  first  successful  attempt  in  this  coun¬ 
try  to  popularize  science  in  the  pages  of  a  month¬ 
ly.” — N.  Y.  School  Journal. 

“Not  the  less  entertaining  because  it  is  instruc¬ 
tive.” — Philadelphia  Age. 

“  The  Monthly  has  more  than  fulfilled  all  the 
promises  which  the  publishers  made  in  the  pro¬ 
spectus  of  publication.” — Niagara  Falls  Gazette. 

“It  places  before  American  readers  what  the 
•blest  men  of  science  throughout  the  world  write 
about  their  meditations,  speculations,  and  discover¬ 
ies.” — Providence  Journal. 


“  This  is  a  htghly-anspieions  beginning  of  a  use-- 
ful  and  much-needed  enterprise  in  the  way  of  pub¬ 
lication,  for  which  the  public  owe  a  special  debt  of 
obligation  to  Messrs.  I).  Appleton  A  Co.” — Boston 
Gazette. 

“This  new  enterprise  appeals  to  all  who  are  in¬ 
terested  in  the  laudable  effort  of  diffusing  that  infor¬ 
mation  which  is  best  calculated  to  expand  the  mind 
and  improve  the  conditions  and  enhance  the  worth 
of  life.” — Golden  Age. 

“Just  the  publication  neededntthe  present  day.” 
Montreal  Gazette. 

“  This  new  magazine,  in  onr  estimation,  has  more 
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